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(54) OPTICAL DEVICE 
(57)Abstract: 

PURPOSE: To more efficiently cool the inside of the chamber of an 
optical system by providing an optical element and a light absorbing body. 
CONSTITUTION: Dichroic mirrors 21 and 24 which are the component 
elements of the optical systems 20 to 31 and through which unnecessary 
light is transmitted are attached so that they may constitute a part of the 
wall surface of a housing 1 0A. The light absorbing bodies 51 and 53 which 
are black and have a rough surface are arranged to be opposed to the 
mirrors 21 and 211 on the outside of the chamber 11 of the optical 
system. The absorbing bodies 51 and 53 are supported by vent walls 50 
and 52 fixed on the wall surface of the housing. Most of the unnecessary 
light transmitted through the mirrors 21 and 24 Is absorbed in the 
absorbing bodies 51 and 53 arranged on the outside of the chamber 1 1 of 
the optical system and converted into heat. The heat is naturally cooled 
by outside air in contact with the outside of the absorbing bodies 51 and 
53 and the outside air passing through the vent walls 50 and 52. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Optical equipment which is characterized by providing the following and which has the optical system which 
processes the light source (35) and the light which has been arranged in the optical-system room (11) surrounded on 
the wall surface, and was emitted from this light source. The optical element attached so that it might be the component 
of this optical system, unnecessary light might be penetrated and a part of this wall surface might be constituted (21 24) 
The extinction object which countered this optical element and has been arranged outdoor [ of this optical system ] (51 
53) 

[Claim 2] Optical equipment which is characterized by providing the following and which has the optical system which 
processes the light source (35) and the light which has been arranged in the optical-system room (11) surrounded on 
the wall surface, and was emitted from this light source. The transparent member attached in the part of this wall 
surface projected on unnecessary light so that a part of this wall surface might be constituted (54 57) The extinction 
object which countered this transparent member and has been arranged outdoor [ of this optical system ] (56 59) 
[Claim 3] Optical equipment according to claim 1 or 2 characterized by having the aeration wall (50, 52, 55, 58) which 
the air hole was formed, supported the aforementioned extinction object, and was attached in the aforementioned wall 
surface. 

[Claim 4] The aforementioned light source (35) is the claim 1 to which the part of the aforementioned wall surface to 
which incidence of the light which has been arranged out of the loculus (1 1) of the aforementioned optical system, and 
was emitted from this light source is carried out is characterized by being formed by the transparent member (33), or 
optical equipment of any one publication of three. 

[Claim 5] It is optical equipment characterized by what this light source is arranged in the optical equipment 
characterized by providing the following outdoor [ of this optical system ], the part of this wall surface to which 
incidence of the light emitted from this light source is carried out is formed by the transparent member (33), and the 
exterior and the aeration way (60) which was open for free passage are formed for between this light source and the 
wall surface surrounding this optical system. Light source (35) Optical system which processes the light which has 
been arranged in the optical-system room (11) surrounded on the wall surface, and was emitted from this light source. 
[Claim 6] The aforementioned aeration way (60) is optical equipment according to claim 5 characterized by being 
formed so that it may become in the abbreviation perpendicular direction by the busy condition. 

[Claim 7] The aforementioned transparent member (33) is optical equipment according to claim 5 or 6 characterized by 
inclining to a field perpendicular to an incident light from the aforementioned light source (35). 

[Claim 8] The claim 5 to which the wall surface (10b) surrounding the circuit which operates with a power supply and 
this power supply is characterized by constituting a part of wall surface of the aforementioned aeration way (60), or 
optical equipment of any one publication of seven. 

[Claim 9] Optical equipment of the claim 1 or any one publication of eight characterized by providing the following. It 
is the separation optical system (20-22) which the aforementioned optical equipment is projected type display, and the 
aforementioned light soxirce (35) emits the white light at least, and divides into three-primary-colors light the white 
light to which the aforementioned optical system was emitted from this light source. Synthetic optical system which 
compounds the three-primary-colors light which penetrated the l-3rd light valves (29-31) which incidence of each of 
this three-primary-colors light is carried out, and it makes penetrate an incident light according to a video signal, and 
these l-3rd light valves (23-25) 



[Translation done.] 



Page 1 of 5 



* NOTICES * 

Japan Patent 0££ice Is not responsible for any 
damages caused hy the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2 . * * * * shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to optical equipments, such as projected type display which consists of 
optical system which processes the light emitted from the light source and the light source, and relates to the optical 
equipment which improved the thermolysis structure of generation of heat by the light source especially. 
[0002] 

[Description of the Prior Art] Drawing 4 shows the projected type display as optical equipment using the light source 
with comparatively large calorific value. The inside of a housing 10 is divided with internal surfaces 10a- 10c, and this 
projected type display is divided into the optical-system room 11 , the light source room 12, and the power-circuit room 
13. The separation optical system which consists of dichroic mirrors 20, 21, and 22 which divide the white light into 
the three primary colors of the red light R, green li^t G, and a blue glow B in the optical-system room 1 1 , The 
condenser lenses 26, 27, and 28 to the red light R, green light G, and a blue glow B, The synthetic optical system with 
which the light which passed along these condenser lenses 26, 27, and 28 consists of light valves 29, 30, and 31 by 
which incidence is carried out, and dichroic mirrors 23, 24, and 25 with which the three-primary-colors light by which 
it passed along light valves 29, 30, and 31 is compounded is arranged. Image formation projection of the synthetic light 
is carried out on a non-illustrated screen through the projection lens 32. The UV-IR cut-ofif filter 33 which ultraviolet 
rays and infrared radiation are omitted [ cut-off filter ] and carries out incidence of the light into the optical-system 
room 1 1 is arranged at intemal-surface 10a. 

[0003] In the light source room 12, the light source 35 with the large Ixmiinescence intensity arranged at the parabolic 
mirror 34 for making it parallel li^t and the focus of a parabolic mirror 34 is arranged. As the light source 35, usually, 
the electroluminescence type metal halide lamp beyond 150W is used, and the calorific value in the light source room 
12 is 70% or more of a supply voltage to the light source 35. In order to cool the inside of the light source room 12, an 
air hole 40 is formed in the wall surface, and the ventilating fan 41 is attached in it. Even if it carries out air cooling of 
the temperature in the light source room 12 by the ventilating fan 41, it serves as an elevated temperature of 50-100 
degreeC, and the heat invades in the optical -system room 11. Furthermore, the unnecessary light on which dichroic 
mirrors 21, 23-25 are penetrated, and it is projected by the wall surface as a dotted line shows has about 5 - 10% of 
incident lights from the light source 35, is absorbed by the wall surface which forms the optical-system room 1 1 , is 
changed into heat, and becomes the cause by which the temperature in the optical-system room 1 1 rises. This wall 
surface is made black in order to prevent reflection of uimecessary light, 

[0004] Light valves 29, 30, and 31 are equipped with the liquid crystal display panel by which the video signal of R, G, 
and B is supplied, respectively, and the polarizer and analyzer which have been arranged so that this liquid crystal 
display panel may be inserted. In order to cool a weak liquid crystal display panel with heat, as shown in drawing 4 
(B), the inhalation-of-air fan 42 is attached in the wall surface by the side of the space upper part of a housing 10, and 
the air hole 43 is formed in the wall surface by the side of the space lower part of a housing 10. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in order to make the liquid crystal panel of light valves 29-3 1 
below into predetermined temperature, capacity needed the comparatively large inhalation-of-air fan 42, and it had 
become the cause by which noise and power consumption became large. In order to reduce this noise and power 
consimiption, it is necessary to cool the optical-system interior of a room more efficiently. 

[0006] The purpose of this invention is to offer the optical equipment which can cool the optical-system interior of a 

room more efficiently in view of such a trouble. 

[0007] 

[Means for Solving the Problem and its Function] The sign of the component to which the optical equipment 
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concerning this invention is corresponded in an example view is quoted and explained. In the optical equipment which 
h^ the optical system 20-3 1 which processes the light which has been arranged in the light soxirce 35 and the optical- 
system room 1 1 surrounded on the wall surface, and was emitted from the light source 35 in the 1st invention as 
shown, for example in drawing 1 It is the component of optical system 20-31, xmnecessary light is penetrated, and it 
has the optical elements 21 and 24 attached so that a part of this wall surface might be constituted, and the extinction 
objects 51 and 53 which countered optical elements 21 and 24 and have been arranged out of the loculus 1 1 of optical 
system. 

[0008] Since according to the optical equipment of this 1 st this invention it is absorbed by the extinction objects 51 and 
53 witti which the great portion of unnecessary light which penetrated optical elements 21 and 24 has been arranged 
out of the loculus 1 1 of optical system, and is changed into heat and it is cooled naturally by the open air by which this 
heat faced the extinction objects 51 and 53, the optical-system interior of a room can be cooled more efficiently. 
Moreover, since optical elements 21 and 24 have become a part of wall surface which forms the optical-system room 
1 1, the number of components decreases and composition becomes easy from the 2nd following invention. 
[0009] In the optical equipment which has the optical system 20-3 1 which processes the light which has been arranged 
in the light source 35 and the optical-system room 1 1 surrounded on the wall surface, and was emitted from the light 
source 35 in the 2nd invention as shown, for example in d rawi ng 2 It has the transparent members 54 and 57 attached 
in the part of this wall surface projected on unnecessary light so that a part of this wall surface might be constituted, 
and the extinction objects 56 and 59 which countered the transparent members 54 and 57 and have been arranged 
outdoor [ of optical system 20-31 ]. 

[0010] Since according to this 2nd invention it is absorbed by the extinction objects 56 and 59 with which the great 
portion of uimecessary light which penetrated the transparent members 54 and 57 has been arranged out of the loculus 
1 1 of optical system, and is changed into heat and it is cooled naturally by the open air by which this heat faced the 
extinction objects 56 and 57, the optical-system interior of a room can be cooled more efficiently. This 2nd invention is 
especially effective when it is optical equipment which cannot attach an optical element in a wall surface by 
arrangement of the optical system in the optical-system room 1 1 as shown in drawing 1 . 

[001 1] In the 1st mode of the 1st invention or the 2nd invention, as shown, for example in d rawin g 1 or drawing 2 , an 
air hole is formed, the extinction objects 51 and 53, or 56 and 59 are supported, and it has the aeration walls 50 and 52 
attached in this wall surface, or 55 and 58. According to this 1st mode, the extinction objects 51 and 53, or 56 and 59 
are cooled naturally by the open air which passes the aeration walls 50 and 52, or 55 and 58. 

[0012] In the 2nd mode of the 2nd invention, as shown, for example in 2 view, the light source 35 is arranged out of 
the loculus 1 1 of optical system, and the part of the wall surface to which incidence of the light emitted from the light 
source 35 is carried out is formed by the transparent member 33. According to the 2nd mode of this 2nd invention, 
since the light source 35 is arranged out of the loculus 1 1 of optical system, the invasion of the heat into the optical- 
system room 1 1 is reduced. 

[0013] In the optical equipment which has the optical system 20-3 1 which processes the light which has been arranged 
in the light source 35 and the optical-system room 1 1 surrounded on the wall surface, and was emitted from the light 
source 35 in the 3rd invention as shown, for example in drawing 3 The light source 35 is arranged out of the loculus 1 1 
of optical system, the part of this wall surface to which incidence of the light emitted from the light source 35 is carried 
out is formed by the transparent member 33, and the exterior and the aeration way 60 which was open for free passage 
are formed between 1 Od of wall surfaces sxirroxmding the light source 35 and optical system 20-3 1 . 
[0014] According to this 3rd invention, between lOd of wall surfaces which the light source 35 is arranged out of the 
loculus 1 1 of optical system, and the part of the wall surface to which incidence of the light emitted from the light 
source 35 is carried out is formed by the transparent member 33, and surroimd the light soxirce 35 and optical system 
20-31 Since the exterior and the aeration way 60 which was open for free passage are formed, the invasion of tiie heat 
into the optical-system room 1 1 is reduced sharply, and becomes possible [ cooling optical system efficiently 
substantially ] about the optical-system interior of a room. 

[001 5] In the 1 st mode of the 3rd invention, as shown, for example in drawing 3 , the aeration way 60 is formed so that 
it may become in the abbreviation perpendicular direction by the busy condition. Since according to the 1st mode of 
this 3rd invention pre-heating goes up the inside of the aeration way 60 and the open air tends to enter into the aeration 
way 60, it becomes possible to cool optical system more efficiently. In the 2nd mode of the 3rd invention, as shown, 
for example in drawing 3 , the transparent member 33 inclines to a field perpendicular to an incident light from the 
light source 35. 

[0016] According to the 2nd mode of this 3rd invention, since the light reflected by the transparent member 33 does 
not carry out incidence to the light source 35 by this inclination, the temperature rise of the light source 35 is 
suppressed, and since the invasion of long Japanese common chestnut and the heat into the optical-system room 1 1 is 
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reduced, the life of the light source 35 comes to become possible [ cooling the optical-system interior of a room 
efficiently substantially ]. As shown, for example in drawing 3 , wall surface 10b surrounding the circuit which 
operates with a power supply and this power supply constitutes a part of wall surface of the aeration way 60 from the 
3rd mode of the 3rd invention. 

[0017] Since invasion of heat in the circuit which operates with a power supply and this power supply is reduced 
according to the 3rd mode of this 3rd invention, it comes to become possible to cool optical system efficiently 
substantially. In other modes of the l-3rd invention, as shown, for example in drawing 1 -3, optical equipment is 
projected type display and the light source 35 emits the white light at least, optical system The separation optical 
system 20-22 which divides into three-primary-colors light the white light emitted from the light source 35, Incidence 
of each of this three-primary-colors light is carried out, and it has the l-3rd light valves 29-31 which make an incident 
light penetrate according to a video signal, and the synthetic optical system 23-25 which compounds the three-primary- 
colors light which penetrated the 1 -3rd light valves 29-3 1 . 
[0018] 

[Example] Hereafter, the example of this invention is explained based on a drawing. In each drawing, the same or the 
analogous sign is given to the corresponding component. 

[1st example] drawing 1 shows the projected type display of the 1st example corresponding to _4[imng 4 . 
[0019] It is divided with internal-surface 10a, and the inside of housing lOA is divided into the optical-system room 1 1 
and the light source room 12. The portion corresponding to the power-circuit room 13 shown in drawing 4 is carrying 
out the illustration ellipsis. Dichroic mirrors 21 and 24 are being fixed to housing lOA so that a part of wall sxirface 
which forms the optical-system room 1 1 may be constituted. The aeration wall 50 is fixed to housing lOA so that a 
dichroic mirror 21 may be covered from the outside, a dichroic mirror 21 is countered, and the extinction object 51 is 
formed in the aeration wall 50. Similarly, the aeration wall 52 is fixed to housing lOA so that a dichroic mirror 24 may 
be covered from the outside, a dichroic mirror 24 is countered, and the extinction object 53 is formed in the aeration 
wall 52. 

[0020] Each of fields by the side of the dichroic mirror 21 of the extinction object 51 and fields by the side of the 
dichroic mirror 24 of the extinction object 53 is black and a split face, and the surface area with which the rate of heat 
absorption touches the open air greatly is large. Other points are the same composition as drawing 4 . In the above- 
mentioned composition, most is absorbed with the extinction objects 5 1 and 53, respectively, and the unnecessary light 
which penetrated dichroic mirrors 21 and 24 is changed into heat. This heat is cooled naturally by the open air which 
faced the outside of the extinction objects 51 and 53, and the open air which passes the aeration walls 50 and 52. 
[0021] Since according to **** 1 example the unnecessary light used as the cause of exoergic in the optical-system 
room 1 1 is absorbed by the optical-system outdoor extinction objects 51 and 53 and the extinction objects 51 and 53 
are cooled naturally by the open air, capacity of the inhalation-of-air fan 42 who shows the inside of the optical-system 
room 1 1 to drawing 4 for carrying out forced-air cooling can be made smaller than before, and, thereby, noise and 
power consumption can be reduced conventionally. Moreover, since dichroic mirrors 21 and 24 have become a part of 
wall surface which forms the optical-system room 1 1, the number of components decreases and composition is easier 
than the 2nd following example. 

[0022] [2nd example] drawin g 2 shows the projected type display of the 2nd example corresponding to drawing 4 . In 
this projected type display, the transparent board 54 is being fixed to the part of the wall surface projected on the 
unnecessary light which penetrates a dichroic mirror 23 as a dotted line shows so that a part of this wall surface may be 
constituted. Moreover, the aeration wall 55 is fixed to housing lOB so that the transparent board 54 may be covered 
from the outside, the transparent board 54 is countered, and the extinction object 56 is formed in the aeration wall 55. 
The transparent board 57 is being fixed to the part of the wall surface projected on the vmnecessary light which 
similarly penetrates a dichroic mirror 25 as a dotted line shows so that a part of this wall surface may be constituted. 
Moreover, the aeration wall 58 is fixed to housing lOB so that the transparent board 57 may be covered from the 
outside, the transparent board 57 is countered, and the extinction object 59 is formed in the aeration wall 58. 
[0023] The transparent boards 54 and 57 coat a glass plate with an antireflection film. In order to improve aeration of 
the pre-heating within the aeration wall 58, as for the upper sxarface and the extinction object 59 of the aeration wall 58, 
the end side has become higher than an other end side. Each of fields by the side of the transparent board 54 of the 
extinction object 56 and fields by the side of the transparent board 57 of the extinction object 59 is black and a split 
face. 

[0024] Other points are the same composition as drawing 4 . In the above-mentioned composition, most is absorbed 
with the extinction objects 56 and 59, respectively, and the xmnecessary light which penetrated the transparent boards 
54 and 57 is changed into heat. This heat is cooled naturally by the open air which faced the outside of the extinction 
objects 56 and 59, and the open air which passes the aeration walls 55 and 58. 
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[0025] Since according to **** 2 example the unnecessary light used as the cause of exoergic in the optical-system 
room 1 1 is absorbed with the optical-system outdoor extinction objects 56 and 59 and the extinction objects 56 and 59 
are cooled naturally by the open air, capacity of the inhalation-of-air fan 42 who shows the inside of the optical-system 
room 1 1 to drawing 4 for carrying out forced-air cooling can be made smaller than before, and, thereby, noise and 
power consumption can be reduced conventionally. 

[0026] The heat dissipation structure of **** 2 example is effective when it is optical equipment which cannot attach 
an optical element in a wall surface by arrangement of the optical system in the optical-system room 1 1 as shown in 
drawing 1 . 

[3rd example] drawing 3 shows the projected type display of the 3rd example corresponding to draMn& 4 . 
[0027] lOd of internal surfaces which divide the optical-system room 1 1 with this optical equipment, internal-surface 
lOe which divides the light source room 12, and the internal surfaces 10b and 10c which divide the power-circuit room 
13 are estranged mutually, and the aeration way 60 is formed between the optical-system room 1 1, the light source 
room 12, and the power-circuit room 13. The portion between lOd of internal surfaces and internal-surface 10b serves 
as the perpendicular direction by the busy condition of optical equipment, and the aeration way 60 is broad toward a 
top in order to raise efficiently tiie pre-heating by the heat dissipation from the light source 35. 

[0028] Air holes 61 , 62, and 63 are formed in the entrance and outlet of the aeration way 60 at housing IOC. In order to 
carry out forced-air cooling of the inside and the outside of a parabolic mirror 34 by the ventilating fan 41 , the air hole 
64 is formed also in internal-surface lOe which was drilled in the skin in which an air hole 61 forms the light soxirce 
room 12, and faced the aeration way 60. Although the interval of internal-surface 10b and lOd of internal surfaces is 
restricted for miniaturization of housing IOC If the lower part of intemal-surface 10b and lOd [ of internal svirfaces ] 
interval is set to about 10mm, are enough. In this case, the heating value which can make 1/2 or less [ in the 
composition of drawing 4 ] the heating value which should be discharged from the optical-system room 1 1 , and should 
be discharged from the power-circuit room 13 was able to be made or less [ in the composition of drawing 4 ] into 1/5. 
[0029] To the field perpendicular to an incident light from the light source 35, the UV-IR cut-off filter 33 inclines, and 
is being fixed to lOd of internal svirfaces. This tilt angle is the grade which the permeability of the UV-IR cut-oiff filter 
33 hardly reduces from maximum (when it is the tilt angle of 0 degree), for example, about 10 degrees. Since the light 
reflected by the UV-IR cut-off filter 33 does not carry out incidence to the light source 35, the temperature rise of the 
light source 35 is suppressed by this inclination, and the life of the light source 35 becomes long by it. Moreover, since 
it is reflected by the parabolic mirror 34 like illustration and outgoing radiation of the light is carried out from an air 
hole 61 among the light reflected by the parabolic mirror 34, the part and a temperature rise are stopped. Like the UV- 
IR cut-off filter 33, in order to make a parabolic mirror 34 penetrate ultraviolet rays and infrared radiation, the 
dielectric multilayer is put on it, 

[0030] In addition, also outside, various modifications are included in this invention. For example, the extinction 
objects 51 and 53 shown in drawing 1 may apply a black paint to the inside of the aeration walls 50 and 52, 
respectively, and may housing lOA and really form the aeration walls 50 and 52, and may fix dichroic mirrors 21 and 
24 to the dashboard or support plate in the optical-system room 1 1 . In drawin g 2 , you may use a total reflection mirror 
instead of dichroic mirrors 21 and 24. 

[0031 ] Moreover, the various combination of the 1 -3rd examples of the above is included in this invention, this 
invention can be applied to the optical system of the various modes in the optical-system room 1 1 of projected type 
display, and can be fiirther applied also to the various optical equipments which need to cool generation of heat by the 
light sources other than projected type display. 
[0032] 

[Effect of the Invention] Since according to the optical equipment conceming **** 1 invention it is absorbed by the 
extinction object with which the great portion of unnecessary light which penetrated the optical element has been 
arranged outdoor [ of optical system ], and is changed into heat and this heat is cooled naturally by the open air which 
faced the optical extinction object as explained above Since it has become a part of wall surface in which the optical- 
system interior of a room can be cooled more efficiently, and an optical element forms an optical-system room, the 
number of components becomes less than the 2nd following invention, and the effect that composition becomes easy is 
done so. 

[0033] Since according to the optical equipment conceming the 2nd invention it is absorbed by the extinction object 
with which the great portion of unnecessary light which penetrated the transparent member has been arranged outdoor 
[ of optical system ], and is changed into heat and it is cooled naturally by the open air by which this heat faced the 
extinction object, the effect that the optical-system interior of a room can be cooled more efficiently is done so. This 
2nd invention is especially effective when it is optical equipment which cannot attach an optical element in a wall 
surface by arrangement of the optical system of the optical-system interior of a room. 
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[0034] According to the 2nd mode of the 2nd invention, since the light source is arranged outdoor [ of optical system ], 
int^asion of the heat to the optical-system interior of a room is reduced, and the effect of becoming possible to cool 
optical system efficiently substantially is done so. Since according to the 3rd invention the light source is arranged 
outdoor [ of optical system ], the part of the wall surface to which incidence of the light emitted from the light source is 
carried out is formed by the transparent member and the exterior and the aeration way which was open for free passage 
are formed between the light source and the wall surface surroimding optical system Invasion of the heat to the optical- 
system interior of a room is reduced sharply, and does so the effect of becoming possible about the optical-system 
interior of a room to cool optical system efficiently substantially. 

[0035] Since according to the 1st mode of the 3rd invention pre-heating goes up the inside of an aeration way and the 
open air tends to enter into an aeration way, the effect of becoming possible to cool optical system more efficiently is 
done so. According to the 2nd mode of the 3rd invention, since the transparent member inclines to a field perpendicular 
to an incident light from the light source, the light reflected by the transparent member does not carry out incidence to 
the light source, but the temperature rise of the light source is suppressed, and the effect that a life of a lamp comes 
merit is done so. 

[0036] According to the 3rd mode of the 3rd invention, since the wall surface surroxmding the circuit which operates 
with a power supply and this power supply constitutes a part of wall surface of an aeration way, it does so the effect 
that invasion of the heat to the interior of a room of the circuit which operates with a power supply and this power 
supply is reduced. 



[Translation done.] 
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* NOTICES * 

Japan Patent. Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[ Drawing 3] 
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[Drawing 4] 
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